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THE IMPORTANCE OF WATER 



Your body needs about 2 quarts of water every day to be healthy. You get some 
of that water from the food you eat. An apple is about 

80 percent water, a loaf of bread 
is about 35 percent water, and a 
ripe tomacto^is about 95 percent 
water. " * 




The tissues and organs of your body contain. a large^ 
amount of water. This amoun£ varies from person to . 
person and even from one part of your body to' another. 
About 65 percentyor 2/3, of your body weight is water. 
The brain, for example, is 75 percent water, blood is 
83 percent, and "dry" bones are 22jpercent. 
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Here's how you can figure out about how much - 

water you have in your body. 

I j 

•Multiply your weight by 2. Then divide by 3. 
The answer will give you the number of pounds 
of K water your body contains. 

Since a quart of water weighs about 2 pounds, 
divide your last answer by 2 to get the amount 
in quarts. For example, if you weigh 90 
pounds, your body contains 60 pounds of v^ater 
(tff 30 quarts (7^1/2 gallons). 

YOU MUST HAVE WATER TO LIVE. There are no . 
substitutes. You may be able to live without 
food for more than two months, but you would 
probably die in less *han a week if you had 
no water. 

Your body needs a large ambunt of water because the water helps: 
4 digest your food, 
4 cool your body, 

'4 lubrjcate your 'joints and keep tissues soft, 
fcfremove your body wastes, and J 

4 clean your eyes. / J f 

WATER IS ALSO IMPORTANT TO THE WAY YOU LIVE. Every day in tfte United States, 
about 355' billion gallons of water are used. That's almost 2,000 gallons for 
each person in the country every day. Most of this water is used fof 1 industry 
{making products and producing energy) and agriculture (growing food). 

Water is needed to grow your food because plants and animals must have large 
amounts of it. A dairy cow has to drink 36 gallons of 
water to produce 12 gallons of mjlk. .Growing one ear 
of corn requires 25 gallons of water. * sj)me scientists 
have figured it takes about 1,400 gallons of water to 
make a meal containing 3 hamburger, french fries, and 
soft drink. - - , ' * 






Water is required to manufacture or process 
almost every product yoi^use , including the 
paper you're reading, the clothes you 1 re ^ , 
wearing and the chair in which you sit. For 
example, over|100,0do"gal Ions of water are 
needed to maKe an automobile, and 70 gallons^ 
are requirea to process 1 gallon of gasoline. 



Water allows products to be moved from one place to another on ships and barges, 

Water is necessary to clean things in your home , including your body and your 
clothes. Water also carries from your home waste products that you flush or 
drain away. ' 

Water may 'be used to produce electrical^ energy when it flows over a dam. It - 
is required to mine coalt^ drill for oil, and provide nuclear power. 

Water, provides many kinds* of recreation like swimming and fishing. 



Without water there would be no risers, lakes! forests, animal^, or plants. 
Without water thfere would be no people. s ' 



\ 



9 

ERLC 




INVESTIGATION 1 ' 
THE IMPORTANCE OF WATER 

f : 



Name 



1. How many gallons of water are you? 




a. « Weigh yourseJf. 

b. Multiply your 
weight by 2. 



Divide your answer 
by 3. This answer- 
is the approximate 
number of pounds of 
water in your bodyf. 

A quart of wateiry 
weighs about 2 * 
pounds, so divide 
your last answer 
by 2. 



e.> There are 4 quarts 
in a gallon, so 
.divide again by 4. 
Therefore, there are 



pounds 




gallons of water -in your body., 



2. On the back of this worksheet or on a separate sheet of paper, 1 ist^ 20 
ways you use water. Underline the 10 uses that are most important to 
you. Then circle the uses that you coufdn*t live without. 



3.* Why do people use more water today per person than was used 50 years 
ago? m 

i ' ' . 



Scientists have determine^that it takes about 1 ^400 gallons pf water 
to make a meal of a hamburger, french fries, and a soft drink. List 
at least four ways that water is used to produce this meal. 



eye™ 



b. 

c. 
d. 
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WATER IN THE ENVIRONMENT , 

» J 

• \ 

The stinis the powerful pump that kee^ps water moving through a circular path 
called the water, cycle or hydro lofffc cycle . The water in the air falls as 
precipitation (rain, sleet, hail, or snow) and is replaced by the evaporation 
of water from the land and oceans. Most, of 'the water that goes' into' the air 
as a gas rises from the oceans,, which cover 3/4 of the earth, and .most of the 
Abater falls bac*k into the oceans. Some water falls onto the land where it is, 
^used by living things, seeps into the ground, fills lakes, runs into streams 
and rivers, and evaporates." Most of the water that runs into rivers and 
streams returns' to the oceans in a few weeks. The water that soaks into the 

r-gfound is called groundwater , which also moves toward the oceans, but very x 

► slowly--about 3 feet every year. ,^ 
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The hydrologic cycle doesn't distribute the water evenly around the eartfi. 
Wheti water doesn't fall in a certain area and the groundwater level drops, the 
condition is called a drought . When large amounts of water fall in a short 
time, the land can't absorb all of it and rivers can't hokl it within their 
banks. Water pours over the land, causing a flood. \ 




The amount of water available for our use ( water quantity ) depends not only on 
the water c^cle, but alsol)n the condition of the water ( water quality ). 
Whether water is polluted and unusable or whether there is no water availably 
a person needing water has a 'problem. 

Our water supplies cag^be polluted in several ways. 

Sewage— animal, plant and other washes that are flushed down drains and 

|pilets in homes. Sewage is sometimes called wastewater. 
Nutrient chemicals— nitrogen and phosphorus compounds t'hat encourage the 

growth of plants in the water. When the plants die, the water smells, 

tastes, and looks bad. 
Toxic substances— chemicals such as pesticides (bug killers) and mercury 

that can make people and animal's ill or die. * 
Sediment— soil that washes into, streams and rivers.' 
Heat— waste heat from factories or electrical generating plants (thermal 

pollution) that increases the temperature of the water and affects 

the plants and animals in the wat^r. 



Pol 1 utarffs come from both point and nonpoint Sources. Nonpoint sources are 
scattered and are located over a wide area. * Nonpoint pollution includes sed- 
iments', animal wastes, pesticides, and other material that can be carried by 
water from parking lots,- streets, yards, fields, and forests. Not many laws 
prevent this kind of pollution, but many states have asked people to voluntarily 
reduce nonpoint pollution. Loggers, .for example, are being taught how to' build 
roads that do not cause sediment to wash into streams. 




Point source pollution, on the otjier hand, is waste that generally comes from,,, 
sewage treatment systems or industries. Problems caused by point source pol- 
lution have decreased in recent years because of state and federal laws such 
as the Clean (later 'Act of 1977., 



The quality of water is important to consider because we, use the sanie water 
. over and oyer againas it* is recycled by nature or by people. We may be 

drinking water that George Washington used many years 

ago, AboutUhe same quantity of water is available 

to "us today that we had centuries ago and that we will 
s have in the future/ That means pur water supply is 

finite or limited. But if we pollute a part of thfs 

finite supply,- we will not have as much clean water 

as we have had in the past. Scientists' predict that 
.by the year 2000, we will be using as much as three 

times more water than we use now, We need to start 

using our available clean water supplies^more wisely. 
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INVESTIGATION 2 
WATER IN THE ENVIRONMENT 

/ 
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Name 



1. Has your community ever experienced 
a drought? 



NO 



YES When was the last drought? 




2. Suppose your town is experiencing a water shortage. You are a member of 
the town council and the mayor asks you to write an emerqency plan to 
save water. List four rules you might make to help your town save water?, 

a: * ' s. 

r 

b, 
d. 



3. Has your community ever experienced a flood? 

NO YES' When was the last flood? 



4. What is the average yearly rainfall in your area or community? 



5. Do you think it is a good idea to water the lawn on a hot, sunny day? 
Why or why not? 



6. Name two nonpoint sources of pollution in your community^ 

a. ' 

b. * 



to 
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Has your community experienced any poiht source pollution 'problems in 
the last 10 years? 



NO 



YES Describe the problems. 
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GETTING WATER TO AND FROM OUR HOMES 

f * 

>» 

i , 

Making Water Usable 

For many uses, such as drinking, citizens neecf water that \s cleaner' than "that 
found in rivecs and lakes.. To clean or purify the water, cities and towns have 
built treatment systems, which cost money and require energy to run. 

Water is pumped from a lake, river, or reservoir into the water filtration plant,, 

1. First, it is strained to keep fish^and large objects out of the system. 

2. Chemicals such as alum,, chlorine (to kill bacteria), fluoride (to strengthen 
teeth), ^and lime (to prevent rust in water pipes) are added to the water at 
the flash 'mixer . Activated char.cpal may also be added if taste and odor- 
are problems. y . 
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The alum causes a chemic.al reaction in water that enables the dirt and other* 
particles to stick together. This reaction is called coagulation . 

Sticky, fluffy particles called floe are created by tfie alum and during 
flocculation , dirt arttiSther particles in the water are attracted to the • 
floe and "clump" together. 

In the sedimentation 'basins, the floe sinks to the bottom. This sediment, 
or solid matter, Js called sludge and has to be removed from the plant. 
The disposal of sludge, is a big problem for communities. 

The clear water above the sediment is filtered through layers of sand and 
gravel to remove remaining dirt and other impurities ( filtration ). 

Chlorine is added to ki.ll any bacteria still remaining in the water 
( chlori nation ). Some plants. may add, fluoride and other chemicals at this 
stage! , 
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8. The filtered, chlorinated water is stored in clear w6.11s and in storage 
. tanks until it is needed/. „ -^^^ 

One way to remember the treatment, process. is to learn the "tiOn" words'. 
coagulat ion, fjocculation, sedimentat ion, filtra tion, .and chldri nat ion. 

After the water has been treated, it's safe for our use. (Water can become 
polluted in the pipes or storage tanks before it reaches our homes but thi^ 
doesn't happen too often. ) " After we've finished using the water /in our homes, 
1t flows down drains arva troi lets as wastewater . 

f Yreatinp Wastewater 

Sanitary sewers carry was tewater\fronT homes and factories to a sewage qr waste- 
water treatment plant. Storm sewers carry water that runs off lawns and streets 
^directly into waterways. This water often contains pollution from nonpoint 
sources. Combined sewer systems carry all wastes to the treatment plant. A 
combined sewer system can create problems during periods of heavy rainfall 
because treatment pTants can become overloaded an|pl untreated sewage may be sent, 
to waterways. x 
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Most towns and cities with wastewater treatment plants are generally Required 
by law to have' two phases of treatment; primary and secondary . The first 
phase removes some plant and animal wastes and other particles. The second 
phasfe removes more. of the pollutants found in. wastewater. 

. Here's how some wastewater treatment plants might work: 




1. Sewage and wastewater first flows through a bar screen , which removes large 
objects that could damage the treatment equipment. 

2. The comminutor , like a garbage disposal, then grinds the materials floating 
in the wastewater into smaller pieces. 

3. In the grit chamber , particles like sand and grit settle out and become 
sludge , which is removed. 

4 
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4. In the primary settling tank , slow-settling solids sink to the bottom and 
are removed. These solids usually go to a sludge digester, where bacteria 
and other microorganisms reduce the size of the sludge. k This primary phase 
of treatment removes about 35 percent of all pollutants. 



5. Next the sewage goes through one of two secondary treatment processes: 

trickling filter or activated sludge , which removes about 85 perCfent of 

the remaining pollutants. During the trickling filter process, the waste- 

water is sprayed over the top of the filter by arms that rotate like a lawn 

sprinkler. The wastewater then trickles down through a bed of rock (and 

gravel, which is covered with a layer .of/bacteria, molds, worms, ilaryae, 

,and other organisms. These organisms simply digest the pollutants rjanaiping 

in the wastevfcter. . ♦ x 

x 

i 

Some treatment plants use the activated sludge process. Wastewater is 
bubbled by aeration to keep the oxygen level Digh. This allows microorganisms 
in the bubbling water to reproduce rapidly and decompose the -wastes., .4 w 

6. Any solid material left in the wastewater then settles out in the secondary 
settling /tank . These solifls are also sent to the sludge digester. Disposal 
of tne sludge remaining in the digester after bacteria have reduced the 
size of the solid is a problem. Laws are now being written to help com- 
munities deal 'with sludge disposal* 

7. Before the water flows back to the river, it is, chlorinated to remove any 
harmful organisms that might remain. ^ 

Most, but not all pollutants, are removed from the water,. Those that remain 
may not be directly harmful to humans but can sometimes create problems in rivers 
and streams. Nitrogen and phosphorus, for example, are two substances fodhd in 
wastewater that are not entirely removed with secondary treatment. These sub- 
stances act as fertilizers and can cause too many plants to grow in the water. 
When the plants die and decay • they reduce the amount of oxygen in the water, 
and the water may look and smell bad. Since fish and other, organisms need 
oxygen, this conditiQn can cause suffocation .and death. Most nitrogen, phosphorus 

heavy metals, and substances that cannot be digested by microorganisms can only 
» 

be removed by a third, expensive phase, called tertiary treatment . This process 
is needed for very polluted water from big cities and manufacturing plants or 
when the treat^ wastewater is sent to streams with high water quality standards. 
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On-Site Systems 

Water Wells 

■ » * 

Ma^ny communities provide their'residents with w^ter from surface sources, like 
lakes, rivers, and streams, which is treated at filtration plants. Other people 
have their "water supplied from a spring or well on their own property or from 
city and town" wells. Water located below the surface pf^ the ground is called 
groundwater . 

• 

A well is a hole made in the ground to reach groundwater. The supply of water 
for a well comes "from a water-soaked area or saturated zone within the earth's 
crust. This . zone becomes saturated with water because it lies above a layer of 
Vqc^that cannot be penetratetl by water. Another name for the saturated zone 
is aquifer . The upper .level or top of the saturated zone is called the water 
table . In most aquifers, water 
must be pumped to the surface, 
and that takes -energy, 

Groundwatejxft^present 'almost 
everywhere, 'but locating an" 
aquifer suitable for a well 
isn't easy . Plentiful, good- 
quality water must be found* ' 
fairly close to the ground 
surface. When water is being . 
pumped from the aquifer through' 
a well, the water table will be 
lowered 'in the area of the welV. 
During dry weather, the water 
level can be reduced even further 
and the well can run dry. 

Parts of the United States are already running low on groundwater. In areas 
of Texas and Oklahoma, for .example, water is being drawn out of the ground at 
the rate of 24 inches to 36 inches every year, but rainfall is replacing it 
at the rate of only 1 inch a, year, 

* 
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Septic Tanks ♦ • 

Over 1/4 of the homes in the United State's are not connected to wastewater 
treatment pJants. Most of these 20 million households have their own disposal 
systems, caTled septic tanks , which discharge- a total of about 800 tjilTion gal- 
lons of wastewater into the soil around them each year. 
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The septic tank system consists ofvTa buried" tank'. in which wastes are collected 
from the house^ Inside the tank,? scum (including fat and grease) floats on 
top, heavy particles sink to the bottom* and the remaining liquid flows through 
a pipe system to a drainfield' in the soil. . Aerobic bacteria' (bacteria that use,, 
oxygen)'.in the soil digest the solids tn'the liquid' waste while the soil acts 
as a natural filter. Some anaerobic bacteria (bacteria that do not use oxygen) 
digest some of the solid sludge , which reduces the amount of solids in the tank. 
If you flush certain chemicals into the septic tank, you could kill these useful 
bacteria. The sludge and scum, called septage , are pumped out of the tank 
every few years. This septage, if it is not treated and disposed of properly, 
can create health problems and harm the environment. If a septic tank isn't 
taken care of correctly or if the soil around it isn't suitable for absorbing 
the liquid waste, a septic system may not work correctly and could pollute 

ground arid surface water. - * * 

W 

If we use less water in our homes, Jess wastewater would be sent to a septic* 
tank or .to a wastewater treatment plant. Water that Isn't used doesn't have 
to be treated, so both Tnoney and energy are saved. 
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INVESTIGATION 3 

GETTING WATER TO 
AND FROM OUR HOMES 



WATER SUPPLY 

A. If the water for your Jiome comes 
from a town or city well or 
through a water filtration system ^ 
complete the following: 

1. What is the source of your drinking water? 




" , 2. Where is the filtration plant (or well) located? 



3. How far is the water filtration plant (or well) from your home? 



4. As *a class. projectJ find^Dt^Pabout how'many people are served by tl)e 
system and how murft water is used each day. 

a. Number of .peoplkjsgrVed •=• 



Total gallons of wateicused per day ? ' ' 

c. Now divide" the totals amourvc orswater used per day by the number 
tff people served. This ^uals^ihe amount of water used per 
persbn per 'day. * 

4 . v . \ 



amount of water, used per person per day. 
How much doefr the city or town charge its residents for water? 



Perhaps your parents will show you a. recent water bill. From your 
family's water bill, figgre out the average amount of water used 
each day. Divide by the number of persons in your family. This 
answer equals the average, amount of water used per person per. day 
in your hdme. Compare your answer to the average used in your city 
or town . m * % 
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INVESTIGATION 3 

GETTING WATER TO 
AND FROM OUR HOMES 



B. If the water for your home .comes from a private well, 
complete the following:, 

1 . Drato a map of your home and yard on the back of ' 
this worksheet or on a separate sheet of paper, 
and mark the location of the we t ll. J 

t 2. Mow deep is the well? ^ 



3. Has the well ever run dry? 



NO 



YES When? 




Q 



4. 



Has the water ever become unfit or unsafe to drink? 
NO YES Why? 



5. In the last five years, has the well water been checked to find out 
if it's safe to drink? ' 

. * NO YES 

'6. What is the source of energy for getting water out of the well? 4 



WASTEWATER TREATMENT 

C. If the wastewater from your home flows to a septic tank, complete the 
following: 4 

1. Draw a map of your home and yard on the back of this worksheet or on 
a separate sheet of ✓paper, and mark the locations of the sept\c tank 
and drainfield. 

2. How njkny gallons of sewage and wastewater does your septic tank hVld? 



*3. Has the septic tank ever worked improperly? 

NO YES What was tbe problem?. 
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INVESTIGATION 3 

GETTING WATER TO 
AND FROM OUR HOMES 
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D. If the wastewater from your home flows 
• to a treatment plant, -complete the 
following: 

1. Where is the treatment plan£ 
local ted? 




Q 



JEL 



-TREATS &Mf 
. PLANT 



9 

«» *' 

2. Asa class project, discover some facts about your treatment system, 
♦ A 'a. What phases of treatment does the wastewater qo through? 
primary _^ secondary 



tertiary 



trickling fi^er 
or - 

activate sludge 



b": About how many gallons of wastewater are treated each day?' 



■r 



c. .Where does the treated wastewater go after it leaves the plant? 



d. VJhat; does your community do with the sludge? 



e. How much does the city or town charge, it* residents* for wastewater 
treatment? 



I^rhaps your parents will show you a recent sewer btfl. In most 
communities residents are chargeci a sewer fee based on the amount 
of water delivered to the , home, * even though some of the water 
does not flow to the treatment plant (water used on the J awn, for 
example). 
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THE RELATIONSHIP BETWEEN WATER AND ENERGY 

\ t ; Water and Energy 

Being a"ble to ,get energy 1n usable forms when it is needed has always been a 
concern of people. We not only have to think about our energy needs for today, 
but* we must plan for the future. To conserve energy we have |>een asked to 
Wer the thermostats in our hornet in winter ajid raise them In summer, use mass 
transit systems or carpools for transportation-; and turn off tights when they { 
are not needed. 
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f / 
Water . is required to 'make most forms of*energy available to us. Coal mining, 

oil drilling, and hydroelectric and nuclear power production all use large 

amounts of water. Obtaining and using these energy resources create special 

environmental problems: erosion, flooding, acid pollution caused by drainage 

from coal mines, and thermal pollution as water temperature becomes too high 

for fish and other organisms to live. Disposal of water that has become 

Contaminated by radiation from nuclear power production is a very serious 

Environmental problem. ^ 

But do you realize that large amounts of energy are needed to make/ water avail- 
able $o most of us? Energy is usecLto clean waiter at the water filtration - 
plant, to pump water td and from our homes, and to treat wastewater that flows 
from our homes to the sewage treatment plant. A lot of energy is needed to 
mine, manufacture, and transport chemicals needed to treat 1/he water. If your * 
family uses a well for water, energ y is needed to get the water out from the* , 
well into" your home. Much energy is required to heat water. ' In fact, the 
amount of energy used for heating water is the second largest amount used in 
most homes. Heating the house uses the most. " 

As energy needs increase, water pollution and the denjands on our 1 trotted supply * 
of clean water probably also will increase. Having enough clean water and 
enough usable energy is important. They are the dynamic duo: thje conservation 
of one is the conservation of the other. If we use less energy, less water will 
be required in the production process. If we use less water, less energy will 
be required to treat, distribute, and heat it. 
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The "Neater 11 Heater 




When we conserve hot water, we also conserve 
energy.. Since the water heater is the second 
largest energy user in a home, .consider the 
following ways to save hot water, energy, and 
money. 

1* The best way to save hot water is to use 
Jess by taking shorter showers, washing onTy 
fuljl loads in .the dishwasher and washing machine, 
and fixing those hot water leaks fast. A hot 
water leak, dripping one drop^a second for one 
year, can waste the amount of energy needed to' 
run a color television set for a year or a 
stereo'for five years. 



2. The temperature of the water in your home may be 
hotter tfian necessary. , If, the hot water is so hb 4 t^ 
that it can burn you, " the" thermostat is probably set. 
too high. With your "parents 1 permission and assis- 
tance, find the thermostat of your electric- water ' 
heater and lower the' setting if it is too high. .An 
electric water heater usually has two thermostats 
that are located behind metal plates on the heater . 
tank- ■ ' \ * > 





If your family has'a gas water heater, the controls [ 
are on the outside of the heater and are easy to 
adjust. . 

The U.S.- Department of Energy recommends a water 
heater setting of ?20° F. For homes with dishwashers, 
140° F may be recommended # by the dishwasher manu- 
facturers. If your family thinks it can manage with 
temperatures lower than 120°* try it, . 
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3. Another good way to save money and energy is„to add a 
layer of insulation around the .outside of the water heater 
tank and to insulate the hot water pipes. There are two 
kinds of insulation available: a) special water-heater 
and pipe insulation kits, and b) fiberglass insulation 
used in walls, floors, and cei tings. Proper instructions 
on the correct v/ay to insulate are provided by the manu- 

vfacturers of the products. Follow the directions carefully. 

4. Turn off the water heater when your family is away from home for a weekend 
or linger. % 

5. Consider installing a timer that allows the water to be heated only during 
times' of the day when hot water is needed. 
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INVESTIGATION 4 1 
THE "NEATER" HEATER 



Name 



uu.> 



□ 



I. Where is the water heater located in your home? 



2. Is your water_ heater insulated on the outside? 



S V 



YES. 



3) 




NO . Does your family plan to insulate the heater soon? YES NO 



5. 
6. 
7. 



Are the ho't water pipes insulated near' the heater? 

YES * • 

HO Are there plans to insulate the pipes soon? 

* * ■% 

Is the water' heater in' your home gas or electric? 
GAS _2 ELECTRIC ^ ' OTHER " • 

How many gallons of water does the water heater hold? 

Has yoGr family ever run out of hot water? > YES 



Yf-S 



NO 



gallons. 



NCL 



Uith an adult's permission apd assistance, check the thermostat setting ' * 
of your water heater. .If you are unable to do so," go to question 8**. 

Results of the thermostat check : « ^ 

a. When you first checked the thermostat setting, wliat was the 
temperature?,, {If the heater is electric, don't forget to check 
both thermostats*)'* * v 

b. .Was^the-' thermostat setting changed? 

NO * YES What, is the. new temperature? * \ - 



.0 



8. Describe two ways you can use less hot water in your home > 
a. 

i . - - 
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tW CONSERVE WATER? \ 




10 RBDUCB THE AMOUNT OF 
ENERGY NEE PEP TO clBAty 
PMPJISmiBUftyMl) 

mr water. 






. 10 -mt our a&hi wmzr supplies 
' uisrifflftR. its rm 10 stop . 

/W START VSIM IT MORE 

EFficiemix, 
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WATER CONSERVATION IN OUR HOMES 



This pie graph shows how. water' is used in the 
average household. Notice that most of the 
water, about 3/4. or 75 percent, is used in 
the bathroom. Let's learn how we can use 
yater more efficiently in this room. 



Toilet Training 
Toilet . . . water closet 




DRINKING 
COOKtNCr 




. . commode. 
They're all names for the unit we use to 
flush away our body wastes. Almost half of 

o 

all water used in American homes is used to 
flush the toilet. There are many ways to 
reduce this amount. « v 

First,- let'.s see how a toilet operates. 
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1. Pushing the trip handle raises the flush ball (or flapper), allowing the 
water from the tank to' flow into the toilet bowl. 

2. The flush ball remains up until the tank is nearly empty. 

3. Then it drops into the valve seat and shuts off tile flushing action. 

4. As the tank empties, the -float drops and opens the ball^o^k.. 

5. Water comes from the suppljy pipe and. through the ball cock. 

6. As the -water flows through the refill tube into the overflow pipe, it refills 
the toilet bowT, 

7. The tank also is filled with water flowing through the ball cock and through 
the .tank refill tube., 

8. As the'tank is filled, the float rises and closes the ball cock, shutting 
off the water.' It takes about 4 gallons to fill the tank. 

|9. The guide wire and guide arm help keep the flush ball ir* place. 

The water that fills the toilet tank is clean water from the same pipes that 
provide. water for drinking, cooking, and washing. On the average, more than 
4 gallons of water go down the drain every time a toilet is flushed. 

t 

Try the following ideas for using water more efficiently in the toilet. 

27 
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1. Toilet Trouble Shooting 

One of the biggest water wasters^ iriv the home 
is a leaky toilet. Have you ever had to jiggle 
the handle to make a toilet stop making noise? 
That's a sign of a le&ky toijet. Often these, 
leaks aren't noticed because they can't be' 
seen and may not make any noise. Sometim&s, 
though, you can hear a HSSsss sound after the 
toilet bowl has filled with water. Remember, 
a leaky toilet can waste over 500 gallons of 
water a day. 

' . ■/ 
To check for a toilet leak, do the following 

checks. First, ask your parents or another 



adult for their permission and Help, 



r. 





Toilet Check A 

(1) Make sure there are no wastes in the bowl. 
XZ) Carefully remove the cover of the toilet tank. 
(3) Put some food coloring or special dye pills 
J into the toilet tank to color the water. 
r(4) Do not flush the toilet for at least 15 minutes. 
(5) Then, without flushing, check to see if the ^ 

color of the water in the bowl has changed. If 

so, you have a leak to stop. 



Toilet Check B 

(1) Flush the toilet. To avoid wasting water, 
wait until there* is some waste in the bowl. 

(2) Wait about 10 minutes. 

(3) Check to see if water is still flowing 
through the refill tube into the overflow 
fiipe. If so, you have a leak to*stop. 



V 



Mill TUBfc 
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2. Toilet Tune-Ups 

If the water ill the bowl changed color in Toilet Check A, you can check out 
these possible problems with your parent's permission and assistance. 

The water level in the tank should be between 
1/2 inch to 1 inch below the top of- the over - 
flow pipe . If the water is .at or above the 
top level of the pipe, water will pour into . 
the toilet bowl and go down the drain. To 
correct th|s problem, carefully bend the 



c 



float arm down slightly. 



f 



a 




Often the flush ball does not fit correctly 
in the valve seat . Try to line the gui^ie 
wires up better. The^guide wires can also 

stick or. become .bent 4 . Sometimes the flush ball wears out or the valve seat 

becomes corroded. The average life of a flush 
ball is seven years. A new one costs only a few 
dollars;. New flapper assemblies may 'be used i<i 
the place of flush balls and guide wires. These, 
new assemblies often" have chains, so be careful . 
that the .chain doesn't get tangled. 

Even if the water in the bowl didn't change color in Toilet*Check A, the toilet 
.maybe leaking.* .Consider these suggestions: 

c. If the water keeps running from the ball cock into the overflow pipe after 
the. bowl has fi 1 Ted up (Toilet Check B), you also* have a leak to stop. 
Sometimes the float leaks., If so, it will not rise enough to shut off the 
ball cock after the tank refills. Unscrew the'float. and shake it. If you 
hear water inside, it^should be replaced. 'The ball cock assembly can wear 
out, too. You can purchase a new assembTy or replace only those p&rts that 
are damaged. - 

d. Your family may be interested in n^w flushing equipment 
that eliminates the float and ball cock assembly. This 
new equipment \s usually long-lasting since it is made 

„ out of plastic. Some of it 1s also useful for detecting 
leaks because it makes a special noise to indicate a leak. 
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Toilet Technology « / 

There «re several ways t6 reduce the amount of water used for each flush. 

* 

A'Jug in Every Tank 
' A few years ago, people put bricks in their * 
' toilet tanks to save Water. The bricks took 

up some of the space in the tank, but they 
' sometimes crumbled and damaged the toilet 

fixture and plumbing pipes. 

Instead of using a brick, cut the top off a 

plastic gallon jug. Put some clean, heavy 
Ttones in the bottom part of the jug and 

place it in the tank where it won't get in 

the way of the moving parts of t to - to ilet. 

If you usq a smaller plastic bottle, you 

may not need to cut the top off. Just fill 
''the .bottle with some water and stones and 

place it in the tank. Every time the toilet 

is flushed, you save the amount .of water 

that remains in the jug or bottle. 

This method does not reduce the^level of the 
water and therefore does not reduce the force . 
of' the water for flushing., 




Dam It JJp 




You can buy fairly cheap toilet tank 
inserts, which can cut the amount of 
toilet flush water by 1/3, or 1 to 2 
gallons. Part of the water in the 
tank r is dammed up and prevented from 
flowing into the bowl. 



Hold That Lew ; • 

Simple and cheap weights, such as nuts-vor solder, can be put on the guide wire 
or flapper chain. As soon as you, let go of the trip lever, the flush ball or 
flapper will quickly shut off ibe water flowing into the bowl, before the tank 
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completely empties. You can hold down the 
lever as long as necessary for the wastes 
to l?e flushed— a short time for liquid 
wastes and a longer time for solid wastes. 
You can buy several products that serve the 
same purpose. Other equipment is available 
to allow you to select a long flush or a 
short flush, depending on how you move 
the trip handle. 



iom FLUSH 

SOUP 

mere 




SHORT ausH 

FOR 



WARNING : If you use one of the devices mentioned above and more than one flush 
is required to flush solid waste from the toilet bowl, remove the water-saving 
device and try another type. These water-saving devices do not work equally 
well on all types and brands of toilets. 

New Toilet Inventions ' > 

Toilets are now being manufactured that use only about 3-1/2 gallons of water 
per flush. Many cities and states, such as California and North Carolina, 
require by law that these water-conserving toilets and other water-conserving 
devices be installed in new homes or where new toilets are installed in 
remodeling. 

Some companies sell toilets that use only a few quarts* of water or don't u$e 
any water at all, such as comporting toilets. Some toilet systems can reuse 

0 

^ater from the bathtub or washing machine (called greywater) instead^Qf using 
clean drinking water to flush away wastes. Some homes have two kinds of water 
pumped into them: clean drinking water in' one pipe and treated # greywater for 
toilet flushing* and lawn watering in the second pipe. 

4. The Frugal Flush « JLm&n 

v 

If it's agreeable to family members, consider 
flushing less often . . . after 2 or 3 uses, 
or when there *is solid waste. Liquid waste 



generally is not a health hazard. 

Never use the toilet to flush away things like 
gum wrappers and paper towels. 
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INVESTIGATION 5 
TOILET TRAINING 



i 



Name 



1, How many toilets do you, have in your. home? 



Q 



2. With the lid off the toilet tank, observe how your toilet operates. 
' Check the parts you find in the toilet tank. • Remember, some tanks 
do not contain all of these parts. ■ 



a. ball cock assembly 

b. new design float assembly 

c. refill tube 

d. valve seat _j_ 

e. - guide wire and arm ^ 



f. flush ball 

g. float 



REFLLL 

fuse 



h. flapper and chain _ 
i\ water-saving device 
j . overflow pipe ' 



float 



TRIP 

HANPI/6 . 



BAIL- COCK 



' fflNK REFILL. 
' ■ TUBE 



OVERFLOW 
PIPE 




wren mt 

GUIDE ARM' 

- GUIDfc WIRE*. 

— FLUSH BALL 

VAL-ve seAf 



SUPPLY 

pipe 



4 ' 

TO THE BOWL- 



3. Are there any water-saving devices iff your toilet tank(s)? 

NO V 

YES" What kind of. devices? brick plastic jug 



ERXG-4- 



toilet dam _ weight on the guide arm_ 

something else 
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INVESTIGATION 5 
TOILET TRAINING 



X 



Q 



4. Toilet Leak Checks 4 
, Check A 

(1) Make sure there are no wastes in the 
bowl./ 

(2) Carefully remove the cover. of the 
toilet tank. 

(3) Put some food coloring or special dye 
pills in the tank to color the Water, 

(4) 4 Do not flush the toilet for at least 

15. minutes. 

(5) Then, Without flushing, check to see 

' if the color of the water in the bowl 
has changed. If so, you have a leak 
to stop. 




J30WI,- y WER 



Check B \ 

(1) Flush the toilet. To avoid wasting 
water, wait until there is some waste 
in the bowl. 

(2) Wait about 10 minutes. 

(3) Check to see if water is still flowing 
' through the refill tube 'into the over- 
flow pipe. If so, you have a leak to< 
stop. 



• REFILL mi 




OVERFLOW Plfc 



Resul ts of the toilet checks : 

In my home, the number of toilets that are leaking is 
you- answered 0, you are finished jrfith this investigation) . 

If you found a leak, what do you think is causing the leak? 



(If 
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If you found a leak, is anyone in your family going to fix the leak(s') 
soon? 



YES 



NO 



' DON'T KNOW 
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More Bathroom Basics 

The bathroom may be the smallest room in the house, 
but most of the water used in a home is used in 
this room. There are many more ways to save water 
in the bathroom besides the "toilet tips" you've 
already studied. Since a lot of hot water is used 
in the bathroom, this is a room in which you can 
saVe ene?gy, too. Try these ideas for using water 
more wisely. 



1. Five minutes is enough time for a good shower. 
A shower without a water-saving shower'head uses 

5 to 10 gallons of water a piinute. (Perhaps you. 
could ^sing shorter songs.) 

2. Try a, new device that makes the water flow 
through a smaller opening. v These cheap devices— 

t called flow limiters, restrictors, or controllers- 
can cut your water use in half. A faucet washer 

"may do the same job and can be installed in the - 
same place as the flow restrictor. You can also 
buy water-saving shower heads with the restrictor 
built inside. / * * 





PC 





RESTRICTOR. 



OTHER TYPES 
OF RESTRICTORS 
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3. Turn off the water while you shampoo and soap up, Some shower heads have 
cut-off buttons so that you can shut off the shower and keep the water temper- 
ature the same without turning off the water faucets while you shampoo or soap 
up. You can also buy a flow cut-off valve and install it on your shower head. 




'f"^ CUT-OfF VALVE 



4. Use a kitchen tinier to-remind yourself and family members when it's time to 



t -turn the water off. 



V 



WHOOSH? 




\ 




X 



mm you -pre 

YOUR SHOWER, SON.. 

« mum iA/ifH 

YOU. 




5. Don't fill the bathtub too full— 1/4 of a tub of water is enough. Every 
inch of water in the tub is about 4-1/2 gallons, so a half-filled tub uses afwut 
25 gallons of water. 



6. When brushing your teeth., don't let the water run the 
entire time. Every minute, 4 to 5 gallons of water will 
run' .down the drain. Use a cup for rinsing. 

7. The same rule ^applies when washing your hair or hands 
in the sink— shut off the water while soaping up. 
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INVESTIGATION 6 
MORE BATHROOM BASICS 



. Name 



1. How many showers are in' your home? ^ 

(If you don't have a shower, go to question 4) ^ 




2. If a shower is used, does it have a flow restrictor or water-saving 
shower head, or will your family be installing one soon? • 

DON'T KNOW /f^J^ 



YES 



NO 



3. If you generally take a shower, how long do 
* you Jet the water run? 

/ 

Do you think you could take .a shorter shower? 




YES 



NO 



— ■ 



4. How many bathtubs are in your home? 



5. If you generally take a bath, how deep" do you usually fill the tub? _ 

* * 

Do you think you could use less water in the tub? _YES * N O 



Describe a way you could measure the amettff! of water, in gallons, that 
you use for your tub bath. 



6. Do the shower-tub activity below, if possible. 

If youf home does not have a shower- tub combination 
in the bathroom, you will nojt be able to do this 
activity. 

Shower- tub activity . 

a. 'Put the stopper in the drain hole of the tub. 

I 

b f Shower as usual . 

c. When' you finish shpwering, £heck the level of^ 
the water in the tyb. . 

Results of the activity 

> 

Do you use more water for a tub bath or a shower? 



? 



TUB BATH 



SHOWER 



ABOUT THE SAME 



v 



ATT Around the House 

j 

There are many more ways yoii and your family 
can save water inside and outside yomqhc)use. 
Let's start indoors. 

Indoors * V- 

1. Wait until you have full loa,ds to wash 
before operating the dishwas+ier and washing 
machine. Unless you have special settings 
for different size lotfds* washing one pair 
of jeftns uses the same amount of water, 
about 35 to 60 gallons, and energy as a 

full load. Make every cycle count. Remember, m 
these appliances use hot water. 

2. If you' wash dishes by hand, don't let the 
water run ..all the time. Rinse the di sites all 
a_t once with running water or use a pan of 
rinse water. 'A^disFwasher irses aboirt-12-ta 
16 gallons of Water for each load whether 
It's hatf-fffi^d or-futlr-^Wre^ 
hand requires: about 8 to 20 gallons since a ; 
kitchen faucet can deliver water at about 
5 gallons a minute. 




Q 0 




3. Letting % *the water run to get a cold drink 
sends a lot of good water down the drain. For 
cold drinking water, put a, bottle of water in 
the refrigerator. The water may taste better, 
too* 



4. A fl6w-control aerator, attached to the 
end of each kitchen and bathroom faucet, will 
save water' if it has a built-in restrictor to - 
reduce the flow of water. An aerator can cut 
the water coming out of the faucet from an 
average of 5 gallons to 2-1/2 gallons a minute. 





in 



X 7 vr * 

0 ) 



5. A leaking faucet wastes mor£ water than you 
might think. A drip a second could waste over 
2,000 gallons a year, luckily, a dripping 
faucet is an easy l§ak to detect. -Sometimes 

.i'-leak can- be stopped by turning off the faucet 
... tightly:* • Don't turn too hard, though, or the 

^washer will -wear out more .quickly. 

'If i>the draping continues, the faucet must be 
•.repaif^i. This usually means getting a new 
washer; -whf&h c doesn't cost very much and is 

o' * 

>\avaj$a|he*at 'hardware stores. Th€? only tools 
v *yqu may need are a wrench and. a screwdriver. 




350 600 2000- %00 

gallons WA$tep mm 



y * *• 



AWING- Mur nit* 

mm* satw • 

before ta.king*the faucet 




If there is a leaky faucet inside or outside 
your home, perhaps you can help your parents 
change* the washer. Since there are sq many 
ft ki/rtcfs.of facets i^ use (some do not even u§e 
&.shers)Y\yQu may vyant to consult a hardware \ 
/v dealer, prtyutribei^r read a home repair trooK 
or purchasing a new faucet. 



4 



••i ^ 




SEPS TURN 



off w/ira am >* 

QVWm WASHER. 
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Outdoors 



There are many ways to use water wisely outside your home, too 



T. A good time to water the grass is 
in early morning when there's less 
chance of evaporation . (Late-night 
watering may encourage grass diseases,) 
Use sprinklers that spray low, broad 
drops since spraying fine drops high 
in the air will just increase 
evaporation. 




27 There's usually no need to water the lawn often. Less frequent, but heavier 
watering encourages deeper root systems, which carr better survive droughts and 
extreme temperatures. Don't overwater, though, or water sidewalks and driveways, 
because the water will just run off into the street and sewer. 

3. Mulching gardens, shrubs, apd trees with material such as sawdust or -grass 
clippings enable the soil to hold moisture longer, so less watering will be 
needed. * * 

4i~ A soaker hose fs an efficient device to g§e to 
water a -garden because the water <joe$ directly into 
the soil. 





5. If you wash the car' at home, a 
few simple steps" will save you many 
gallons of water. 

a. Rinse the car. 

b. Turn the water off or use a hose 
with a shut-off nozzle. 

c. Use buckets of soapy water to 
wash the car. 

d. Give the faV a final rinse. 



Remember, over 1,000 gallons of water can pass through a 3/4 inch hose in an 
hour. That's as much water as ofre person uses in 2 weeks inside the home. 
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INVESTIGATION 7 
ALL AROUND THE HOUSE 



Name , 

1, How many inside and outside water faucets are 
at your home? 



2. 



Are any. of the faucets leaking? 
NO 

YES How many faucets are leaking? 




How many .of the leaks could be stopped by shutting off the 
faucets tightly? 

t 

If you discovered any leaking faucets inside 
or outside the housethat could not be stopped 
by tightly shutting off the faucets, is anyone 
going to" fix the leak(s) soon? | 



YES 



NO 



DIDN'T HAVE ANY 
LEAKY^FAUCETS 




Is there an aerator on the kitchen faucet? 
YES NO 




Do you let the water run when you get a cold drink 
of water? 



■ YES 



NO 



8. If you wash dishes by hand, do you let the water run all the time? 
YES NO 

If your home has a dishwasher, do you wait for a-full load before you 
• use it? ' ' ' 



YES 



NO 



ERIC-> 



On the back of this worksheet, or on a separate sheet of paper, list 
at least five ways that you and youY family regularly practice water 
conservation,. ' 
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fteet Your Meter 




The amount of water coming to your home 
from a community water supply system 
can be measured by using a, water meter. 
If your home has a meter, you'can use 
it to help conserve water .*Ke1 ow are 
some clyes to help you checknor leaks 
in your water system and to determine 
how much water is used in your home. 



,If the water for. your home comes from a well or spring on your property, you 

will ftot have a water meter. If_you live in an apartment building or a trailer 

park, your home may not have its own water meter. In either case, you will not 

be able to complete all of Investigation "8. But it is important to read this 

section and learn how to read A meter in case your future home has one. 

• •* , 

i. There are two basic kinds of meters. The single-dial meter is read like 

the mileage meter of a car. However, the last digit - "0" - is printed on the 

meter. The needle on the dial shows you how many more gallons you should add 

to the number of gallons in the window. The meter pictured on the left shows 

81,262 gallons (81,260 + 2 gallons). How many gallons are shown on the second, 

meter? • 



•v 



V # 

-diaj .met 



The six-dial meter is a little more difficult to. read than the single-dip. ^neter^ 
You begin by reading the dial labeled with the largest number, usually dOO.OOCI.'',. 
Then read the dials in a clockwise direction. The labeled numbers of each d{&1 
will be smaller. Record the numbers indicated by the needles on each dial . ^ If 
a needle points between two numbers, record the smaller number* (except when the^ 
needle is between 0 and 9--then record the 9). The meter pictured on the' left'- 
indicates 81,262 gallons. How many gallons are shown on the second meter? .. 





Some. meters measure water in cubic feet instead" of gallons, but they areYea'd" 
in the same manner. A cubic foot of water equals about 7.48 gallons of water. 



Y. Next,'find your water meter. - "Usually the - meW~Ts~Tns tailed 1n a~TS5Te" fn~" 
the ground in the front or back ^ard near the property line. . Look for a metal 
caver. Sometimes the water meter is installed on an inside or. outside , wall- ot 
a home. Remember that a water meter is town or city property. It's possible . 
your meter lid may- be locked or the utility department may discourage citizetjrs 
from removing the meter cover. Check with a parent or another sdult .in your 
home before searching for the meter or removing the cover. Do not. damage "the 
meter in any way. Replace the cover as you found it. • • ?; 

3. Once you know where your water meter is located and you know how to rea'xf 
it, you can- use it to detect leaks, in your home- water system. >' 
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0 V 



0 




-*zr~ : — 1 

f. :. : * 

Nam.e. 'JT-i>"' '.- : >: : ' V; 

• ••.•.*.* 
<*«.*.• * • t •. . ,* • * •«•.. 

1 v vWhere* • ts r :tfte meter 1 ocatetf? 



^. INVESTIGATION S ' : ■ 
J V • ^EET.^UR METES ; /> 




* a v ' turn ^off. all the water faucets inside and outside of 'your, JtfiusV.' 
, Rak^r/.'sQre no .^ne. .flukes a toilet or operates a;fwashifig machine 
* . -v '-until you havfc coijip'Teted. thi s chec1< ♦ Dp nofc tijrn 6f f the mai n 

,. : water vaT ye, " , *V ' \ 



•'. b-; Readvthe meter. 



Time o'f Oay 



• V ; * ; '* Hater Heading^ 



. v cL Ifai^at least V-2>burr^ longer if possible, Don't let anyone in.. - 
^.your home use $ny water during this time, / ''' 



/vi Read ;the.fiieter again. 
* - Time, .of Da y 



.Meter Reading 



e. If. the two meter readings are different, your home has a water .Teak. 
. . The' leak may be inside your hpme ; or in a pipe underground between . 
v .the -.meter and the house. f \' • ; 

1 1 i' Result of the^gxpggjjPg^i }\ ' M > _;. \. .i[ . _ -_1 _i 



'Is. the,fe/fl/;1e'ak /in the* wa;teV\^st?^ of your horrt|? 



a- 



YES 



-T7 ;://" ; ■ 



□ 



1 Some meteVs baye a littTe button $ha£ /tyojfe Mice. jibf^JJCor this 
"\. ' that -.spin's whisn- water f$/treind. ^s,6^ ; V-Ws"%^D"*"'V ! • * 
^» -.(Could jjetb ctet&t teak$V '" //'•. - -U- ; - * *' . ;V. * ; ••:;>,*„':/. 

*" fj.' ( If you discover yoi*j? ib'iT^.' has: '^Sit6i* : i'|ak, "ff-may tie^d'dV^ctMnd ' 
': J betwe'en .-the jneter ^fip:fthi iW^Wtt^l. Tb. detect"' i ^tes ^M.<i^:tik}c, 
" - - th ati adult' s , aMistaiftce^ WrA* %wit. off tfte wain .wa^ y^/^ , - . 
.' . . ' your horae^, Then , .if tftermeteV. ^aj, 'jt11\> #vei v ' tfe Pfopa^ . 
Wiween ^ 'meiker ym home. 'OT yoanjw|ib^ ^Attm^^oic'^k, 
:};':.; p^mb6r.f©^advic|i. v^' ',: *> ■ ! .vXv.^: \f , { 



^. REPLACE THE COVER ON THE WATER., 



fit: *• 



O ft . «s 



R. ; i£T^R- AS SOON AS .XQU cSmPLETI jtfs ; C^^., . ! v ■ 

. " -- ■ * - - '— ^ — — K. ^ 



t, I" • • 



- 4 
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INVESTIGATION 8 
MEET YOUR METER 



mm 



3, Does the meter for your home measure water in gallons or cubic feet? 



GALLONS 



CUBIC FEET 



4. 



Opes your home have a single-dial (speedometer-type) meter or a six-dial 
meter?, 



SINGLE-DIAL 



SIX-DIAL 



5. 



You can use' the tyater 'meter to figure out how much water is used for 
different acjrivitnes around the house. '* 

Water Use' Check »"*• 

a. Wait for a merjifceff pf the family to use the shower. 

b, Watch the meter .dial move * for exactly one minute and record the 
' amount of Water 'iis.ed,l , .■ I 

C* Time how tong t^e' shower takes • 

d. Multiply the. amount of water use<i in one minute by the number of 
minutes the. shower takes. 

X • : ' - ; jiallons 

Amount of water Number of minutes . Total amount of- water 
iy$ed : in ljnlnute__ the showe r takes use d du Hng that shdwer,. 



e. Do the same experiment for watering the lawn. 

f. How could you use the water meter to measure how much water is 
used to flush a toilet, wash a load of clothes* or take a bath? 



Use* this method to answer the following questions: 

0) One toilet .flush' requires gallons of water. 

(2) Washing one load of clothes requires _ gallons of water. 

(3) Washing one loa - d of dishes requires gallons of water, 

(4) One' average bath requires gallons of water. 

REPLACE THE COVER ON THE WATER METER AS SOON AS YOU COMPLETE THIS CHECK , 
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INVESTIGATION 9 
WATER IN THE NEWS 



Name 



Check your local newspaper for one week and write down titles or clip 
out articles that concern water; 

Monday # - 

Titles: 



Tuesday 
Titles: 



Wednesday; 
Titles: 



o 



Thursday 
Titles: 



Friday 
Titles: 



Saturday 
• Titles: 

i * 
j ■ 

. Sundaj 
Tides: 



2* Wfere dny.of the articles about conserving water? 

* * 

YES NO 



ERIC 



3. On the back of this worksheet or on a separate sheet of paper, summarize 
one of the articles. 
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